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Terminal  Market  Storage  Tests  on  California  Lemons, 1952. 

Introduction 

This  is  a  report  of  storage  tests  made  with  California  lemons  at  New  York  City 
during  the  summer  of  1952.    These  tests  were  a  continuation  of  investigations  on 
terminal  market  storage  of  lemons  conducted  in  1950  and  1951  under  the  Research  and 
Marketing  Act  of  1946.     They  were  conducted  in  cooperation  with  Sunkist  Inc.,  the 
Merchants  Refrigerating  Company,  and  the  Refrigeration  Research  Foundation. 

The  object  of  these  investigations  has  "been  to  determine  if  lemons  can  he  stored 
successfully  at  the  eastern  terminal  market  and  the  optimum  conditions  to  reduce  losses 
from  decay,  internal  troubles,  and  skin  breakdown.    More  detailed  information  on  the 
background  for  these  tests  and  customary  storage  practices  for  lemons  is  given  in  the 
reports  on  the  1950^/ and  1951^/  tests  and  need  not  be  repeated  here. 

Methods  and  Materials 

The  plan  of  the  1952  lemon  storage  test  was  the  same  as  for  the  tests  in  the  other 
years  except  that  only  the  potentially  strong  type  of  lemons  (those  classed  as  "dark 
green"  or  "light  green"  maturity)  were  stored  and  the  32°  F.  storage  temperature  was 
discontinued  and  50°  temperature  added.     Tests  during  the  first  two  years  had  shown 
that  it  was  impractical  to  store  the  weaker  type  of  fruit  (those  classed  as  silver  and 
tree  ripe)  at  the  terminal  market. 

Dark  green  and  light  green  lemons  from  both  the  foothill  and  coastal  areas  were 
used  in  these  tests.    Foothill  lemons  were  picked  as  dark  greens  on  March  17  and  as  light 
greens  on  March  28.     Coastal  lemons  were  picked  as  dark  greens  on  March  6  and  as  light 
greens  on  March  28.    All  were  treated  with  a  2-4-D  emulsion.     The  foothill  lemons  also 
were  treated  with  nitrogen  trichloride  (Decco)  and  Flavor  Seal  wax.     The  Coastal  lemons 
were  treated  with  Brogdex  wax. 

Immediately  after  picking,  all  lots  were  placed  in  a  lemon  storage  warehouse  at 
55°  to  58°  F.  and  80  to  90  percent  relative  humidity  until  time  to  be  packed  and  shipped. 
Nine  boxes  of  each  kind  of  lemons  from  the  foothill  area  and  the  same  number  from  the 
coastal  area  were  packed  and  shipped  in  commercial  shipments  to  New  York  City.     Those  from 
the  foothill  area  were  shipped  May  26  and  unloaded  June  8.    They  were  billed  under  Rule 
239  (preiced,  replenished,  one  reicing  in  transit).     Transit  temperatures  as  recorded  by 
a  Ryan  thermograph  placed  in  one  of  the  test  boxes  were  from  40°  to  64°  F.  and  averaged 
46°.     The  lemons  from  the  coastal  area  were  shipped  May  30  and  unloaded  June  11.  They 
were  loaded  near  the  quarter  length  in  a  fan  car  with  fans  on  and  billed  under  Rule  249 
(initially  iced  and  one  reicing  at  El  Paso).     Transit  temperatures  ranged  from  38°  to  71° 
and  averaged  46° . 


l[     Terminal  market  storage  tests  on  California  lemons,  1950.  H„T.&  S. Office 
Report  No.  238,  by  E.  M.  Harvey  and  others. 

2/     Terminal  market  storage  tests  of  California  lemons,  1951.     H.  T.&  S.  Office 
Report  No.  272,  by  E.  M.  Harvey  and  others. 


The  storage  periods  before  shipping  (allowing  two  days  for  handling)  were  68 
days  for  the  foothill  dark  greens,  57  days  for  the  foothill  light  greens*  83  days 
for  the  coastal  dark  greens,  and  6l  days  for  the  coastal  light  greens. 

On  arrival  at  New  York  City  1  box  of  each  lot  was  inspected  immediately  and 
after  1  week  and  2  weeks  at  70°  1\     The  other  boxes  were  stored  immediately  at  the 
17th  Street  Warehouse  of  the  Merchants  Refrigerating  Companys  2  boxes  of  each  lot 
being  stored  at  38  °„  1+5°,  50°  and  55°  respectively.     One  box  of  each  lot  was  removed 
from  each  temperature  after  k  weeks  and  the  other  box  after  8  weeks.     Each  box  was 
inspected  when  removed  from  storage  and  after  holding  1  week  and  2  weeks  at  70°. 

The  inspection  procedure  was  as  follows?    Notes  were  taken  on  finaness,  colore 
condition  of  buttons  and  each  lemon  in  half  of  each  box  was  examined  for  decay  and 
pitting.     A  random  sample  of  fifty  lemons  was  then  removed  from  each  half  box  and  the 
fruit  cut  and  examined  for  evidence  of  membranous  stain,  internal  stylar-end  break- 
down ,  and  internal  decay. 

Results  and  Discussion 

The  test  lemons  arrived  in  New  York  in  very  good  condition.     No  decay,  pitting 
or  internal  disorders  were  found  in  the  fruit  inspected  on  arrival  or  after  1  week 
at  70°  F.     Only  0-7  to  2  percent  decay,  a  trace  of  pitting  and  no  membranous  stain 
were  found  after  2  weeks  at  70  °.     The  fruit  was  mostly  firm,  had  a  good  yellow  color 
and  the  stem  buttons  were  green  and  fresh  even  after  2  weeks  at  70°.     (Table  1). 

After  h  weeks  storage  there  was  very  little  decay  and  pitting  and  no  important 
differences  between  the  different  lots,  but  there  was  considerably  more  membranous 
stain  in  the  coastal  then  in  the  foothill  lemons  but  mostly  not  of  serious  degree. 
(Table  2.)     The  fruit  was  generally  firm,,  had  good  color,   and  the  stem  buttons  were 
green  ?nd  fresh.     The  dark  green  maturity  coastal  lemons  had  a  somewhat  larger  pro- 
portion of  fruit  that  were  reddish  or  over  colored  than  the  other  lots.   (Table  3)° 
There  was  no  significant  change  after  1  week  at  70°  but  after  2  week's  at  70*  there 
was  considerable  membranous  stain  in  the  coastal  lemons  but  none  in  the  foothill  dark 
green  lemons  and  less  than  1  percent  in  the  foothill  light  green  lemons.     There  was 
much  more  membranous  stain  in  the  coastal  light  green  lemons  than  the  coastal  dark 
green  lemons.     There  was  somewhat  more  decay  and  pitting  in  the  foothill  than  in  the 
coastal  fruit,  especially  in  the  dark  green  maturity  lots.     (Table  U  and  5)°  There 
were  no  important  differences  in  appearance  and  condition  after  2  weeks  at  70®.  Most 
of  the  fruit  was  firm,  had  a  good  color  and  the  stem  buttons  were  fresh  and  green. 
(Table  6). 

After  8  weeks  storage  membranous  stain  had  increased  in  all  lots,  but  was 
particularly  severe  in  both  the  light  and  dark  green  coastal  lemons  stored  at  I+50  i\ 
-Decay  and  pitting  had  increased  some,  but  were  not  serious.   (Table  7°  )    There  was  no 
important  increase  in  decay  or  pitting  during  1  week  at  70°  (Table  8),  but  after  2 
weeks  at  70°  there  was  a  considerable  increase  in  decay,  pitting  and  membranous  stain. 
(Table  9).     Membranous  stain  was  more  common  in  the  coastal  than  in  the  foothill 
lemons  but  serious  only  in  the  former  at  1+5*  F°     The  general  condition  and  appearance 
of  the  fruit  immediately  after  8  weeks  storage  and  2  weeks  at  70°  was  good.  (Table 
10  and  11).     The  fruit  was  mostly  firm,  had  a  good  color,  and  except  for  the  coastal 
fruit  the  stem  buttons  were  green  and  firmly  attached.     A  few  of  the  stem  buttons  of 
the  latter  fruit  were  black  or  missing. 

The  results  for  the  storage  tests  for  the  three  years  are  summarized  in  Table 

12.     These  data  allow  a  comparison  between  the  storage  performance  of  the  two  general 

types  of  lemons  involved,  bat  it  is  reasonable  to  assume  that  much  more  work  needs 

to  be  done  to  justify  any  broad  conclusions  as  to  the  relative  keeping  qualities  of 
the  foothill  and  coastal  types  of  lemons. 
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Membranous  stain  was  more  prevalent  in  the  coastal  than  in  the  foothill  lemons, 
and  was  definitely  worse  at  U50  than  at  higher  or  lower  temperatures.    The  average 
amount  of  pitting  was  not  important  at  any  temperature,  out  was  in  general  more 
severe  in  the  coastal  lemons,  and  worse  at  32°  than  at  higher  temperatures.  The 
accumulated  data  show  that  the  average  decay  was  k  to  7  times  more  in  the  coastal 
then  in  the  foothill  lemons,  and  that  it  was  most  at  3£9  F.  than  at  the  higher 
temperatures  tested.    However,  these  differences  in  amount  of  decay  between  the 
two  types  of  lemons  were  not  shown  in  the  tests  of  1952  in  which  only  dark  and 
light  green  maturities  were  compared. 

The  general  results  emphasize  the  urgent  need  of  selecting  for  storage  at 
destination  only  the  strongest  grade  of  lemons.    Such  lemons  are  most  likely  to 
have  been  picked  in  January,  February,  and  March  at  the  "dark"  or  "light"  green 
maturity  stage. 

In  conclusion  it  may  be  stated  that,  having  lemons  of  strong  storage  potential, 
they  may  be  held  at  terminal  markets  for  short  periods  at  any  convenient  temperature 
from  32®  to  55°         but  for  longer  periods  (four  weeks  or  more)  a  temperature  of 
50!>-55o  F.  should  be  used.     The  relative  humidity  should  be  85-90  percent. 
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Table  1.    Arrival  condition  Prior  to  Storage 


Foothill,  dark  green  maturity, 
Box  No.  145 


Fruit  mostly  firm,  5  percent  rather  soft0    Mostly  good 
yellow  color,  10  percent  reddish,,     Stem  buttons  green 
and  fresh. 


Foothill,  light  green  maturity.     Fruit  mostly  firm  to  a  few  pliable „     Mostly  good  yellow 

color,  13  percent  reddish0Stem  buttons  green  and  fresho 

Very  firm,,     Good  yellow  colore  Fresh  green  stem  buttons  0 


Box  Uo.  154 

Coastal,  dark  green  maturity. 
Box  No.  163 

Coastal, light  green  maturity. 
Box  No.  172 


Very  firm.     Good  yellow  color0    Fresh  green  stem  buttons, 


Foothill,  dark  green  maturity, 
Box  145 


Condition  after  2  weeks  at  70PF„ 

Mostly  firm  to  about  8  percent  rather  softo  Mostly 
good  yellow  color  to  10  percent  reddish „  Stem  buttons 
fresh,  screen. 


Foothill,  light  green  maturity, 
Box  No.  154 


Mostly  firm  to  about  8  percent  rather  soft  to  4  percent 
soft.    Mostly  good  yellow  color  to  about  10  percent 
reddish „     Stem  buttons  fresh  and  green „ 


Coastal,  dark  green  maturity. 
Box  163 


Coastal,  light  green  maturity. 
Box  No.  172 


Mostly  firm  to  1  percent  somewhat  softo     Mostly  good 
yellow  color  to  10  percent  rather  reddisho     Stem  buttons 
fresh  and  green. 

Mostly  firm  to  3  percent  somewhat  softo     Mostly  good 
yellow  color  to  10  percent  rather  reddisho  Stem  buttons 
fresh  and  green. 


1/      In  this  and  the  following  tables:     "some"  =     5  to  10/o;   "considerable"  - 
15  to  20%;  "many"  =  30  to  40%;  and  "mostly"  -  50/°  or  more. 


Table  2.     Lemon  Storage,  Juew  York  City,  1952 
4  weeks  storage 


Storage 

Lemons 

Total  of 

Total  of 

Membranous 

Stain 

Kind  of 

Box 

Temp* 

Exam. 

decay 

pitting 

Slight 

Moderate 

Severe 

Tot; 

Lemon 

Ho. 

°F. 

No. 

% 

/° 

% 

% 

% 

Foothill 

152 

38° 

150 

0.7 

0 

0 

0 

0 

0 

dark  green 

150 

45p 

150 

0.7 

2.0 

0 

0.7 

0 

0.7 

maturity 

148 

50° 

150 

0.7 

0 

0 

0 

0 

0 

146 

55^ 

150 

0.7 

0 

0 

0 

0 

0 

Foothill 

161 

38^ 

150 

0.7 

0.7 

0 

0 

0 

0 

liffht  creen 

159 

45° 

150 

0 

2.7 

0 

0 

0 

0 

maturity 

157 

50° 

150 

0 

0 

0.7 

0 

0 

0.7 

155 

55« 

150 

1.3 

0.7 

0.7 

0 

0 

0.7 

Coastal 

170 

38^ 

150 

0.7 

0 

0 

0 

0 

0 

dark  green 

168 

45° 

150 

0 

0 

2.0 

0.7 

0 

2.7 

ma  tu  i*  i  tv 

166 

50° 

150 

1.3 

0 

1.3 

0.7 

0 

2.0 

164 

55° 

150 

2.7 

0.7 

2.7 

0 

0 

2.7 

Coastal 

179 

38° 

150 

0 

0 

0 

0 

0 

0 

light  green 

177 

45° 

150 

0 

1.3 

5.3 

3.3 

1.3 

10o0 

maturity 

175 

50  0 

150 

0 

0 

2.7 

0.7 

0.7 

4.0 

173 

55° 

150 

1.3 

0 

0 

0.7 

0 

0.7 

N.  B„     The  above  percentage  figures  are  not  accumulative. 


Table  3o     Condition  of  lemons  after  4  Weeks  Storage 


Foothill,  dark  green  maturity. 

Box  too.  152.     (38°)  Mostly  firm  to  about  8  percent  pliable.     Color  mostly  good  to  about  14 
percent  rather  reddish.    Stem  buttons  green  and  fresho 

Box  No.  150.     (45o)  Mostly  firm  to  about  2  percent  pliable.     Color  mostly  good  to  about  16 
percent  reddish. 

Box  too.  148.     (50°)  Fruit  firm.     Color  mostly  good  to  about  18  percent  rather  reddish.  Stem 
buttons  green  and  fresh  appearing. 

Box  No.  146.     (55o)  Fruit  mostly  firm  to  about  10  percent  pliable.     Color  mostly  good  to  about 
20  percent  rather  reddish.     Stem  buttons  green  and  fresh  appearingo 

Foothill,  light  green  maturity. 

Box  No.  161. (38°)  Mostly  i irm  to  about  20  percent  pliable.     Color  mostly  good  to  about  12 
percent  rather  reddish.     Stem  buttons  green  and  fresh  appearing. 

Box  too,  159.     (45o)  Mostly  firm  to  about  6  percent  pliable.     Color  mostly  good  to  about  18 
percent  reddish.    Stem  buttons  green  and  fresh  appearing,, 

Box  No.  157.     (5010)  Fruit  mostly  firm  to  about  14  percent  pliable  to  soft.     Color  mostly  good 
to  12  percent  reddish.    Stem  buttons  green  and  fresh. 

Box  too.  155.     (55°)  Fruit  mostly  firm  to  about  10  percent  pliable.     Color  mostly  good  to  about 
10  percent  rather  reddish.     Stem  buttons  green  and  fresh  appearing. 

Coastal ,  dark  green  maturity 

Box  too.  170.     (3810)  General  ly  very  firm.     Color  mostly  fresh  light  yellow  to  about  25  percent 
rather  reddish.     Stem  buttons  green  and  fresh  appearing. 

Box  No.  168.     (45°)  Generally  very  firm.     Color  mostly  good  yellow  to  about  20  percent 
reddish.     Stem  buttons  green  and  fresh  appearing. 

Box  No.  166.     (50°)  Generally  very  firm.     Color  mostly  good  yellow  to  about  45  percent  rather 
reddish.     Stem  buttons  green  and  fresh  appearing. 

Box  too.  164.     (55o)  Generally  very  firm.     Color  mostly  good  to  about  38  percent  reddish.  Stem 
buttons  green  and  fresh  appearing. 

Copstal  ,  light  green  maturity 

Box  too.  179. (36°;  Generally  very  firm.     Color  mostly  a  fresh,  light  yellow  to  about  8  percent 
rather  reddish.     Stem  buttons  green  and  fresh. 

Box  too.  177.     (45°)  Generally  very  firm.     Color  varies  -  mostly  a  good  yellow  color  to  con- 
siderable fresh,  light  yellow  to  20  percent  reddish.     Stem  buttons  green  and 
fresh  appearing. 

Box  too,  175.     (.50°)  Generally  very  firm.     Color  mostly  a  good  yellow  color  to  about  18  percent 
rather  reddish.     Stem  buttons  green  and  fresh  appearing. 

Box  too.   173.      (55°)  Generally  very  firm.     Color  mostly  good  yellow  to  about  26  percent  rather 
reddish.     Stem  buttons  green  and  fresh  appearing. 


Table  4.     Lemon  Storage,  New  York  City,  1952 0 
4  weeks  storage  plus  1  week  at  70°F. 


Storage           Lemons  Total  of         Totad  of 

Kind  of             Box          Temp*             Examined  decay  pitting 

Lemon  No.  gg.  No.   %  % 


Foothill  152  38°  88  1.1  lol 

dark  green        150  45°  86  1.2  2.3 

maturity  148  50°  86  1.2  1«2 

146  55°  87  0  0 

Foothill  161  38°  83  2.3  0 

light  green      159  45°  89  0  3.4 

maturity  157  50°  87  0  0 

155  55°  86  0  0 

Coastal  170  38°  87  0  0 

dark  green        168  45®  88  0  1.1 

maturity  166  50°  86  2.3  0 

164  bb°  84  2.4  0 

Coastal 
light  green 

maturity  179  38®  88  1.1  0 

177  450  88  5.7  0 

175  bQ°  88  0  0 

173  550  88  1.1  1,1 


1M.  B.     The  above  percentage  figures  are  not  accumulative. 


Table  5.    Lemon  ^torage,  New  York  City,  1952 
4  weeks  storage  plus  2  weels  at  70°F. 


Storage    Lemons     Total  of    Total  of   Membranous  Stain  

Kind  of         Box  Temp.        Exam.      decay       pitting      Slight    Moderate    Severe  Total 


Lemon 

No. 

©F. 

No. 

% 

<*I 

/o 

% 

/ 

% 

% 

/ 

Jo 

Foothill 

152 

38» 

150 

4.0 

0.7 

0 

0 

0 

0 

DbtIc  p'resn 

150 

45g 

150 

4.7 

0.7 

o 

o 

o 

o 

ma  tu  r  i  tv 

148 

50° 

150 

1.3 

1.3 

o 

o 

o 

o 

146 

55° 

150 

2.0 

o 

o 

o 

o 

o 

Foothill 

161 

38° 

150 

2.0 

1.3 

0.7 

0 

0 

0.7 

1  i  o*V)  "h    c  t*  a  a  n 

159 

45e 

150 

4.0 

0  7 

0  7 

o 

o 

0,7 

\J  o  1 

mfl  tur  i"bv 

157 

50  ° 

150 

0 , 7 

o 

0.7 

o 

o 

0o7 

155 

55© 

150 

0  7 

n  7 

we/ 

o 

0  7 

Coastal 

170 

38« 

150 

1.3 

0 

2.7 

0 

0 

2.7 

dark  green 

168 

45e 

150 

3.3 

0 

4.0 

1.3 

0 

5.3 

maturity 

166 

50° 

150 

0 

0 

0.7 

0 

0 

0.7 

164 

55° 

150 

1.3 

0.7 

0,7 

0 

0 

0.7 

Coastal 

179 

38<> 

150 

0.7 

0 

4.7 

1.3 

0 

6.0 

light  green 

177 

45* 

150 

1.3 

0 

7.3 

2.7 

0.7 

10.7 

maturity 

175 

50« 

150 

0.7 

0  , 

6,0 

3.3 

0.7 

10.0 

173 

55° 

150 

2.7 

1.3 

3.3 

2.0 

0 

5.3 

N.  B.  The  a bove  percentage  figures  are  not  accumulative. 


Table  6.     Condition  of  Lemons  -  4  weeks  Storage  plus  2  weeks  at  70y 


Foothill,  dark  green  maturity 

Box  wo.  152     (38°)  Mostly  firm  to  16  percent  pliable  to  4  percent  soft,     Mostly  fairly  good 
color  to  about  15  percent  reddish. 

Box  No.  150     (45°)  Mostly  firm  to  about  8  percent  pliable,,     Color  mostly  fairly  good  to 
about  20  percent  reddisho     Stem  buttons  green. 

Box  No.  148     (50°)  Mostly  firm  to  12  percent  pliable  to  18  percent  soft.     C0lor  mostly  fairly 
good  to  about  25  percent  reddisho     Stem  buttons  green. 

Box  No.  146    (55°)  Mostly  firm  to  about  10  percent  pliable  to  16  percent  softo     Color  mostly 
good  to  25  percent  slightly  reddish.  Stem  buttons  green. 

Foothill,  light  green  maturity 

Box  No,  161 (38°)  Mostly  firm  to  about  20  percent  rather  softo    Mostly  good  color  to  about 
18  percent  reddish.    Stem  buttons  green. 

Box  No.  159     (450)  Mostly  f  irm  to    about  12  percent  pliable0     Mostly  good  color  to  a  bout  30 
percent  slightly  reddish.     Stem  buttons  green. 

Box  No.  157     (50°)  Mostly  firm  to  about  30  percent  soft.     Mostly  good  color  to  about  10  percent 
reddish.     Stem  buttons  green. 

Box  No.  155     (55o)  Mostly  firm  to  about  8  percent  pliable  to  10  percent  soft.     Mostly  fairly 
good  color  to  about  30  percent  reddish.     Stem  buttons  greena 

Coastal,     dark  green  maturity 

Box  Noo  170     (38°)  Fruit  firm.     Color  mostly  good  yellow  to  about  20  percent  reddish.  Stem 
buttons  greenish,  showing  a  slight  turn. 

Box  Noo  168     (45°)  Fruit  firm.     Color  mostly  good  yellow  to  about  28  percent  reddish.  Stem 
buttons  greenish,  showing  a  slight  turn. 

Box  Noo  166     (50°)  Fruit  firm0     Color  mostly  good  yellow  to  about  30  percent  rather  reddish 
to  14  percent  deep  reddish.     Stem  buttons  greenish,  showing  a  slight  turn. 

Box  No.  164     (55°)  Fruit  firm.     Color  mostly  good  yellow  to  about  40  percent  rather  reddish. 
Stem  buttons  greenish,  showing  a  slight  turn. 

Coastal,   light  green  maturity 

Box  No.  179 (38°)  Fruit  firm.     Color  mostly  a  slight  yellow  to    about  15  percent  reddisho 
Stem  buttons  mostly  green  to  about  12  percent  turning  slightly. 

Box  No.  177     (45°)  Fruit  firm.     Color  mostly  good  yellow  to  pbout  22  percent  reddish.  Stem 
buttons  greenish,  showing  a  slight  turn. 

Box  No.  175     (50°)  Fruit  firm.     Color  mostly  good  yellow  to  about  18  percent  reddish.  Stem 
buttons  greenish,  showing  a  slight  turn. 

Box  No.  173     (55°)  Fruit  firm.     Color  mostly  good  yellow  to  about  20  percent  reddish.  Stem 
buttons  greenish,  showing  a  slight  turn. 


Table  7.     Lemon  Storage,  New  York  City,  1952 
8  weeks  storage 


Storage 

T 

•^emons 

Total  1 

Kind  of 

Box 

Temp, 

Exam. 

decay 

Lemon 

No. 

©F, 

No. 

0/ 

1 

Foothill 

153 

38a 

150 

0 

dark  green 

151 

45« 

150 

0 

maturity 

149 

50° 

150 

0 

147 

55« 

150 

1,3 

Foothill 

162 

38<> 

150 

0 

light  green 

160 

450 

150 

0.7 

maturity 

158 

50° 

150 

0 

156 

55° 

150 

0 

Coastal 

171 

38s 

150 

1.3 

dark  green 

169 

45° 

150 

2,0 

maturity 

167 

50° 

150 

0c7 

165 

55o 

150 

1.3 

Coastal 

180 

38« 

150 

0.7 

light  green 

178 

45° 

150 

0.7 

maturity 

176 

50° 

150 

0 

174 

55« 

150 

0,7 

Total  of   Membran  ous  Stain  

pitting       Slight      Moderate      Severe  Total 

°/o  °/o  °/o  c/o  °/o 


2.0 

0.7 

0 

0 

0.7 

0.7 

3.3 

1.3 

1.3 

6.0 

0 

0.7 

0.7 

0 

1.3 

0 

1.3 

0 

0 

1.3 

2,0 

4.0 

1.3 

0.7 

6,0 

0 

2.0 

0.7 

0.7 

3.3 

0 

1.3 

0 

0 

1.3 

0,7 

0 

0 

0 

0 

0 

0 

1.3 

0 

1.3 

0 

13.3 

6.0 

4.7 

24.0 

1.3 

5.3 

2.0 

0 

7.3 

0.7 

2.7 

0 

0 

2.7 

2.0 

4.7 

0 

0.7 

5.3 

0,7 

8.7 

6.0 

5.3 

20.0 

2.7 

4.7 

3.3 

0.7 

8,7 

0.7 

2.7 

0 

0 

2.7 

N.  B.     The  above  percentage  figures  are  not  accumulative. 


Table  8.     Lemon  Storage,  New  York  Ciry,  1952 
8  weeks  storage  plus  1  week  at  70°F. 


Kind  of 

Box 

Storage 

Lemons 

Total  of 

Total 

Lemon 

No. 

Temp. 

examined 

decay 

Pittii 

•P. 

No. 

% 

% 

Foothill 

"  " 

153 

380 

100 

1.0 

2.0 

dark  green 

151 

45* 

100 

0 

0 

maturity 

149 

50° 

100 

1.0 

0 

147 

55« 

100 

0 

0 

Foothill 

162 

38<> 

100 

0 

3.0 

light  green 

160 

45° 

100 

0 

0 

maturity 

158 

50° 

100 

0 

0 

156 

55° 

100 

0 

1.0 

Coas ta  1 

171 

38® 

100 

1.0 

1.0 

dark  green 

169 

45° 

100 

0 

0 

maturity 

167 

50° 

100 

2.0 

2.0 

165 

55° 

100 

0 

1.0 

Coastal 

180 

38° 

100 

1.0 

4.0 

light  green 

178 

45° 

100 

0 

0 

maturity 

176 

50° 

100 

0 

2.0 

174 

55° 

100 

0 

1.0 

N.  B.    The  above  percentage  figures  are  not  accumulative. 


Table  9.     Lemon  Storage,  New  York  City,  1952 
8  weeks  storage  plus  two  weeks  at  70°  F, 


Storage  Lemons     Total  of    Total    of   Membranous  Stain 


Kind  of 
Lemon 

Box  No. 

Temp. 
*F. 

Exam . 
No. 

decay 

of 

pitting 

% 

Slight 

% 

Moderate 

of 
Jo 

Severe 

> 

Total 

% 

foothill 

153 

38° 

150 

3.3 

5.3 

2.0 

0.7 

0.7 

3.3 

uartc  green 

A  R© 

X  JU 

A  7 
*  0  1 

u 

a  n 

n 
u 

n 

a  n 

maturity 

149 

50* 

150 

6.0 

0 

0 

0 

0 

0 

147 

55<» 

150 

3.3 

0.7 

0 

0 

0 

0 

foothill 

162 

38« 

150 

7.3 

4,7 

3.3 

1.3 

0 

4.7 

light  green 

lou 

x  ou 

O.O 

U 

on 

n  7 

u 

0  7 

Col 

maturity 

158 

50° 

150 

0 

0 

0 

0 

0 

0 

156 

55« 

150 

3.3 

1.3 

0 

0 

0 

0 

Coe  stal 

171 

38© 

150 

8.0 

0 

2.0 

0 

0 

2.0 

dark  green 

169 

45° 

150 

6.0 

0 

7.3 

4.7 

0.7 

12.7 

maturity 

167 

50° 

150 

15.3 

0.7 

1.3 

1.3 

0 

2.7 

165 

55° 

150 

2.7 

0 

5.3 

0 

0 

5.3 

Coastal 

180 

38° 

150 

16.0 

0 

0.7 

0 

0.7 

1.3 

light  green 

178 

45° 

150 

10.7 

2.7 

10.0 

6.7 

5.3 

2a  0 

maturity 

176 

50° 

150 

5.3 

2.7 

6.7 

2.7 

1.3 

10.7 

174 

55» 

150 

2.0 

1.3 

4.0 

1.3 

0 

5.3 

h.  ti.     The  above  percentage  figures  are  not  accumulative. 


Table  10.     8  Weeks  Storage 


Foothill,  dark  green  maturity- 
Box  No,  153.     (38°)  Mostly  firm  to  about  6  percent  pliable.     Color  generally  good  yellow. 
Stem  buttons  green  and  fresh. 

Box  Jbio •  151.  Firm.     Mostly  good  yellow  color  to  about  18  percent  reddish.  Stem 

buttons  green  and  fresh. 

Box  ^o.  149.     (50°)  Mostly  firm  to  about  8  percent  soft.     Color  mostly  good  yellow  to  about 
15  percent  reddish.     Stem  buttons  green  and  fresh. 

Box  Wo.  147.     (55<>)  Mostly  firm  to  about  8  percent  soft.     Generally  good  yellow  color.  Stem 
buttons  green  and  fresh. 

Foothill,  light  green  maturity 

Box  No.  162.     (38°)  Firm.    Mostly  good  yellow  color  to  about  8  percent  reddish.     Stem  buttons 
fresh  green. 

Box  No.  160.     (45°)  Mostly  iirm  to  about  15  percent  pliable.    Mostly  good  yellow  color  to  about 
20  percent  reddish.    Stem  buttons  fresh  green. 

Box  No.  158.     (50°)  Mostly  firm  to  about  10  percent  pliable  to  an  occasional  soft.  Mostly 
good  yellow  color  to  about  18%  reddish.     Stem  buttons  fresh  green. 

Box  No.  156.     (55°)  Firm.     Mostly  good  yellow  color  to  about  12  percent  rather  reddish.  Stem 
buttons  fresh  green. 

Coastal,  dark  green  maturity 

Box  No.  171.     (38°)  Fruit  firm.     Mostly  good  yellow  color  to  about  15/o  reddish.     Stem  buttons 
fresh  green. 

Box  No.  169.     (45°)  Fruit  firm.    Mostly  good  yellow  color  to  about  25  percent  reddish.  Stem 
buttons  fresh  green. 

Box  No.  167.     (50°)  Fruit  firm.    Mostly  reddish  to  a  bout  25  percent  good  yellow  color.  Stem 
buttons  fresh  green. 

Box  No.  165.     (55°)  Fruit  firm.    Mostly  good  yellow  color  to  about  15  percent  rather  reddish. 
St  em  buttons  fresh  green. 

Coastal,  light  green  maturity 

Box  No.  180. (38°)  Mostly  firm.    Mostly  good  yellow  color  to  about  14  percent  reddish.  Stem 
buttons  fresh  green. 

Box  No.  178.     (45°)  Firm.    Mostly  good  yellow  color.     Stem  buttons  fresh  green. 

Box  No.  176.     (50°)  Firm.     Mostly  good  yellow  color  to  rbout  15  percent  rather  reddish.  ^>tem 
buttons  fresh  green. 

Box  No.  174.     (55o)  Firm.    Mostly  good  light  yellow  color  to  about  5  percent  reddish.  Stem 
buttons  fresh  green. 


Table  11 .     8  Weeks  Storage  Plus  2  Weeks  at  70° 


Foothill,  dark  green  maturity- 
Box  No.  153o     (38«)  Mostly  firm  to  about  10  percent  soft.     Mostly  good  yellow  color  to  about 
34  percent  reddish,,     Stem  buttons  green  and  firmly  attached,, 

Box  Mo.  151.     (45°)  Mostly  firm  to  about  8  percent  soft.    Mostly  good  yellow  color  to  about 
22  percent  reddish,,     Stem  buttons  green  and  firmly  attached. 

Box  No.  149.     (50°)  Mostly  firm  to  about  12  percent  soft.    Mostly  good  yellow  color  to  about 
26  percent  reddish.     Stem  buttons  green  and  firmly  attached. 

Box  No.  147.     (55c)  Mostly  firm  to  about  10  percent  pliable.    Mostly  good  yellow  color  to 
about  12  percent  reddish.     Stem  buttons  green  and  firmly  attached. 


Foothill,  light  green  maturity 

tiox  too.  162. (38°)  Mostly  firm  to  about  25  percent  pliable.    Mostly  good  yellow  color  to 
about  10  percent  rather  reddish.     Stem  buttons  green  and  firmly  attached. 

Box  No.  160.     (45°)  Mostly  firm  to  about  15  percent  pliable.    Mostly  good  yellow  color  to 
about  26  percent  rather  reddish.     Stem  buttons  green  and  firmly  attached. 

Box  No.  158,     (50°)  Mostly  firm  to  about  15  percent  soft  with  a  few  shriveled.     Mostly  good 
yellow  color  to  about  28%  reddish.  Stem  buttons  green  and  firmly  attached. 

Box  No.  156.     (55°)  Mostly  firm  to  about  12%  very  soft,  with  a  few  shriveled.    Mostly  good 

yellow  color  to  about  20$  rather  reddish.     Stem  buttons  green  and  firmly  attached. 

Coastal,  dark  green  maturity 

Box  No. 171 . (38°)  Generally  firm.    Mostly  good  yellow  color  to  about  8  percent  reddisho 
Stem  buttons  green  and  firmly  attached. 

Box  No.  169.     (45°)  Generally  firm.    Mostly  good  yellow  color  to  about  16  percent  reddish. 

Stem  buttons  mostly  green  and  firmly  attached.    About  4  percent  black. 

Box  No.  167.     (50°)  Generally  firm.    Mostly  good  yellow  color  to  about  14  percent  reddish. 
Stem  buttons  green  and  firmly  attached. 

Box  No.  165.     (55°)  Generally  firm.    Mostly  good  yellow  color  to  about  12  percent  reddish. 

Stem  buttons  mostly  green  and  firmly  attached.    About  10  percent  black. 

Coastal_   light  green  maturity 

Box  No.  160. (38°)  Generally  firm.    Mostly  good  yellow  color  to  about  18  percent  reddish. 

Stem  buttons  mostly  green  and  firmly  attached.    About  10  percent  black. 

Box  No.  178.     (45°)  Mostly  firm  to  about  4  percent  pliable.    Mostly  good  yellow  color  to  about 
12  percent  reddish.     Stem  buttons  mostly  green  and  firmly  attached.    About  8 
percent  missing  and  6  percent  black. 

Box  No.  176.     (50°)  Generally  firm.     Color  mostly  good  yellow  to  about  10  percent  rather 
reddish.     Stem  buttons  green  and  firmly  attached. 

Box  No.  174.     (55°)  Generally  firm.     Color  mostly  good  yellow  to  about  6  percent  reddish. 
Stem  buttons  green  and  firmly  attached. 


i 


Ta"ble  12.    Summary  of  decay,  pitting,  and  membrajaous  stain  of 
foothill  and  coastal  lemons  stored  at  32° ,  38° ,  45°, 
50°  and  55°  F.  in  1950 ,  1951,  and  1952. 


Types  of  lemons   Year   Decay 


32 

*7  OO 
OO 

45° 

DO 

Foothill 

1950 

6.7 

1.0 

1.  1 

x.u 

J  00  UilllX 

xy  ox 

n  r 
u .  o 

U  .  D 

Foothill 

1952 

1.9 

1.8 

0.9 

1.1 

Average 

3.6 

1.5 

1.0 

0.9 

.8 

Coastal 

1950 

17.5 

10.3 

13.3 

11.5 

Coastal 

1951 

14.1 

5.7 

5.2 

2.7 

Coastal 

1952 

2.7 

2.5 

2.3 

1.5 

Average 

15.8 

6.2 

7.0 

2.3 

5.2 

Pitting 


Foothill 

1950 

1.4 

0.2 

0 

0 

Foothill 

1951 

0.6 

7.8 

0.1 

0 

Foothill 

1952 

1.9 

1.1 

.2 

.4 

Average 

1.0 

3.3 

.4 

.2 

.1 

Coastal 

1950 

2.3 

0.3 

1.0 

3.6 

Coastal 

1951 

6.1 

2.9 

4.1 

1.3 

Coastal 

1952 

0.6 

0.5 

1.0 

.7 

Average 

4.2 

1.3 

1.9 

1.0 

1.9 

Membranous  Stain 


Foothill 

1950 

1.5 

8.8 

8.3 

2.3 

Foothill 

1951 

3.0 

2.2 

6.3 

1.3 

Foothill 

1952 

1.9 

2.2 

0.5 

0.3 

Ave  rage 

2.2 

4.3 

5.9 

0.5 

1.3 

Coastal 

1950 

0.3 

13.5 

15.2 

7.1 

Coastal 

1951 

6.6 

20.5 

44.5 

21.5 

Coastal 

1952 

2.3 

13.4 

5.8 

3.2 

Average 

3.5 

11.8 

24.3 

5.8 

10.6 

